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AB Bioadhesives coatings increase the gastrointestinal retention time of 
orally-ingested medicaments. Certain bioadhesive coatings producing a 
fracture strength of at least 100 N/m2, as measured on rat intestine, when 
applied to at least one surface of a pharmaceutical dosage form for oral 
delivery of a drug, result in a gastrointestinal retention time of at 
least 4 h in a fed beagle dog model, during which the drug is released 
from the dosage form. Multi- layer tablets, particularly those including 
hydrophobic excipients, are useful in administering hygroscopic and/or 
deliquescent drugs. In addition, varying the amount of drug in multi-layer 
tablets allows the release rate of the drug to be controlled. A tri- layer 
tablet was prepared containing sodium valproate 59.0, Et cellulose 40.0, 
magnesium stearate 1.0% in the inner layer; and sodium valproate 7.65, 
Spheromer I 91.35, and magnesium stearate 1.0% in the outer layer. 
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The invention provides methods and compns. for the delivery of poorly 
absorbed drugs. In some embodiments, the drug is administered in the form 
of microparticles or nanoparticles . In other embodiments, the drug is 
encapsulated with polymer. In certain embodiments, the drug is 
administered in combination with an absorption enhancer. The invention 
further relates to dosing schedules to maintain the oral bioavailability 
of poorly absorbed drugs, such as paclitaxel. In another embodiment, the 
method involves administering inhibitors of one or more inhibitors of a 
drug efflux pump in combination with a poorly absorbed drug. Formulations 
for oral administration were prepared by suspending the paclitaxel 
nanoparticles in a dispersant (PBS containing 0.5% sodium lauryl sulfate, 
0.5%, polyvinylpyrrolidone, and 0.117% ketoconazole) , at 5.6 mg/mL, and 
sonicating for 4 min. 
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AB Bioactive agents may be reproducibly converted into particles having 
diams. in the range of about 5 to about 2000 nm (rim) . Conversion is 
accomplished by dissolving the bioactive agent in a solvent for the 
bioactive agent, and rapidly altering the polarity of the solution to make it 
a non-solvent for the bioactive agent, for example by diluting the bioactive 
agent solution with an excess of a liquid that is a non- solvent for the 
bioactive agent but is miscible with the solvent. Precipitated bioactive agent 
nanoparticles are collected by centrif ugation, filtration or 
lyophilization. The nanoparticles have a relatively narrow size 
distribution, and the average diameter can be controlled by choice of solvent 

and 

non-solvent. The nanoparticles are typically amorphous. A surfactant may 
be added to ensure dispersion of the particles when administered. In the 
preferred embodiment, the bioactive agent is a drug with low aqueous solubility 
Bioadhesive nano- and microparticulate formulations were prepared containing 
paclitaxel, fumaric anhydride oligomer, PVP, and PLGA. 
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TITLE: Controlled delivery of therapeutics from microporous 

membranes. II. In vitro degradation and release of 
heparin- loaded poly (DL-lactide-co-glycolide) 
Kreitz, Mark R.; Domm, Jennifer A. ; 
Mathiowitz, Edith 

Department of Molecular Pharmacology, Physiology and 
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Biomaterials (1998), Volume Date 1997, 18(24), 
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Journal 
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In vitro degradation and release of five types of heparin/surf actant- loaded 
poly (D, L-lactide-coglycolide 50:50) (PLG) microspheres alone and also 
incorporated within microporous polyurethane tubes were studied over a 
3 -mo period. Degradation was studied with SEM, Fourier- transform IR 
spectroscopy (FTIR) , gel permeation chromatog. (GPC) and differential 
scanning calorimetry (DSC) . Heparin release was characterized using a 



SOURCE 



PUBLISHER : 
DOCUMENT TYPE 
LANGUAGE : 
AB 



modified Azure A assay. SEM suggests that microspheres may be entrapped 
within polyurethane fibrils of the polyurethane tubes, thereby reducing 
contact with their hydrated environment. FTIR transmittance spectra 
confirm microsphere incorporation within the polyurethane tubes and PLG 
ester hydrolysis occurring over the 3 -mo period. A correlation was observed 
between decreasing mol . wts . and glass transition temps. (Tg) . The 
microspheres alone exhibited a change in Tg, but not when incorporated 
within the microporous tubes. Release profiles revealed a burst effect 
occurring during the first 4 h and total release of the heparin from the 
microspheres by 12 wk. 
REFERENCE COUNT: 9 THERE ARE 9 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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SOURCE: Materials Research Society Symposium Proceedings 
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AB Using Fourier-transform IR (FTIR) spectroscopy the authors have 

characterized a polyanhydride copolymer series composed of various ratios 
of the diacids 1 , 3-bis (p-carboxyphenoxy) propane (CPP) and sebacic acid 
(SA) . Typical peaks corresponding to the aliphatic-aliphatic (SA-SA) , 
aromatic-aliphatic (CPP-SA) , and aromatic-aromatic (CPP-CPP) diacids were 

found in the 

1820-1710 cm-1 wavenumber range. Further peaks corresponding to the SA-SA 
diacids were identified in the fingerprint region at 1382, 1360, 1307, and 
1286 cm-1. These peak characterizations facilitate identification of bond 
distribution in the CPP-SA copolymer as well as other polyanhydride 
copolymers, and correlate well with previously presented information 
obtained with NMR spectroscopy and X-ray powder diffraction. 
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TITLE: Morphological characterization of bioerodible 

polymers. 2. Characterization of polyanhydrides by 
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AUTHOR (S) : Mathiowitz, Edith; Kreitz, Mark; Pekarek, 

Kathleen 

CORPORATE SOURCE: Brown Univ., Providence, RI, 02912, USA 

SOURCE: Macromolecules (1993), 26(25), 6749-55 
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LANGUAGE : Engl i sh 

AB The FTIR spectroscopy of a series of polyanhydrides made of the following 
diacids: sebacic acid (I), 1, 3-bis (p-carboxyphenoxy) propane, 
1, 6 -bis (p-carboxyphenoxy) hexane, (carboxyphenoxy) methane, fumaric acid, 
and 5- (p-carboxyphenoxy) valeric acid. All the polymers revealed typical 
anhydride peaks corresponding to aliphatic-aliphatic, aliphatic-aromatic, and 
aromatic -aromatic diads at wavenumbers 1820-1710 cm-1. Addnl . paired peaks 
corresponding to I -I diads were identified in the fingerprint region at 
1382, 1360 and 1307, 1286 cm-1. The second pair was assigned to the 
crystalline regions of the copolymers. This information allows easy 
identification of bond distribution in a variety of polyanhydrides, and 
correlates well with information previously presented using NMR 



spectroscopy and x-ray powder diffraction. 
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The invention involves methods and products related to the micronization 
of hydrophobic drugs. A method of micronizing hydrophobic drugs using a 
set of solns. including an aqueous solution is provided. The invention also 
relates to products of micronized hydrophobic drugs and related methods of 
use. Sub-micron dicoumarol particles were obtained by dissoln. in DMSO, 
dispersion of the solution in iso-PrOH, addition of water and filtration of the 
precipitated nanoparticles . The powder was frozen and lyophilized for 
48 h. The micronized formulation showed the most rapid dissoln., reaching 
a concentration of of 36.9 |ig/mL after only 24 h. 
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Enthalpic relaxation of poly (lactide-co-glycolide) 
50:50 microspheres 

Bailey, N. A.; Sandor, M. ; Kreitz, M.; 
Mathiowitz, E. 
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Volume 1, 648-649. Controlled Release Society: 
Minneapolis, Minn. 
CODEN: 69CNY8 
Conference 
English 

The phenomena of enthalpic relaxation was considered for 
poly (lactide-co-glycolide) (PLGA, 50:50), in terms of storage of 
nanoparticles for use as a controlled delivery system. Samples 
were stored for different times and temps, below the glass transition 
temperature (Tg) . Relaxation was found to occur at a significant rate up to 15 
degrees below the Tg, so as to alter the properties of the polymer. The 
importance of storing this system at subambient temps, was reiterated. 
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AB Methods and compns . are provided for enhancing the bioadhesive properties 
of polymers used in drug delivery devices. The bioadhesive properties of 
a polymer are enhanced by incorporating a water-insol. metal compound, e.g., 
a metal oxide, in an amount effective to improve, upon exposure of the metal 
compound at a surface of the polymer, adhesion of the polymer to the mucosal 
membrane. The metal compds. can be incorporated within a wide range of 
polymers including proteins, polysaccharides and synthetic biocompatible 
polymers. In one embodiment, metal oxides can be incorporated within 
polymers used to form or coat drug delivery devices, such as microspheres, 
which contain a drug or diagnostic agent. The metal oxides can be 
provided in the form of a fine dispersion of particles on the surface of a 
polymer that coats or forms the devices, which enhances the ability of the 
devices to bind to mucosal membranes. The polymers, for example in the 
form of microspheres, have improved ability to adhere to mucosal 
membranes, and thus can be used to deliver a drug or diagnostic agent via 
any of a range of mucosal membrane surfaces including those of the 
gastrointestinal, respiratory, excretory and reproductive tracts. For 
example, polystyrene (2 KDa) microspheres containing 4 0% ferric oxide 
(weight/weight) were prepared by solvent evaporation in the size range 10-300 

urn. A 

test using a rat everted intestinal sac bioassay showed that 38% of the 
initial dose of microspheres was bound to small intestine. 
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AB Methods and compns. are provided for enhancing the bioadhesive properties 
of polymers used in drug delivery systems. The bioadhesive properties of 
a polymer are enhanced by incorporating an anhydride oligomer into the 
polymer to enhance the ability of the polymer to adhere to a tissue 
surface such as a mucosal membrane. Anhydride oligomers which enhance the 
bioadhesive properties of a polymer include oligomers synthesized from 
dicarboxylic acid monomers, preferably those found in Krebs glycolysis 
cycle, especially fumaric acid. The oligomers can be incorporated within a 

wide 



range of polymers including proteins, polysaccharides and synthetic 
biocompatible polymers. In one embodiment, anhydride oligomers can be 
incorporated within polymers used to form or coat drug delivery systems, 
such as microspheres, which contain a drug or diagnostic agent. The 
oligomers can either be solubilized and blended with the polymers before 
manufacture or else used as a coating with polymers over existing systems. The 
polymers, for example in the form of microspheres, have improved ability 
to adhere to mucosal membranes, and thus can be used to deliver a drug or 
diagnostic agent via any of a range of mucosal membrane surfaces including 
those of the gastrointestinal, respiratory, excretory and reproductive 
tracts. Fumaric acid oligomer (mol . weight 240-280) 0.1 g and 0.2 g 
glycolide-lactide copolymer were dissolved in 10 mL methylene chloride and 
0.022 g of micronized FeO was added to the polymer solution A Tris buffer 
solution containing Zn insulin 10 mg/mL was mixed with 10 % ZnS04 solution to 

form 

crystals. The Zn insulin suspension then was added to the polymer solution 
and dispersed into petroleum ether. The nanospheres were collected and 
lyophilized. An in vitro release study of nanospheres loaded with 1.6 % 
insulin showed that 60 % of insulin was released within 2 h and that 95 % 
was released within 72 h. 
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AB A process for preparing pharmaceutical nanoparticles and 

microparticles is provided. The process involves forming a mixture of a 
polymer and a solvent, wherein the solvent is present in a continuous 
phase and introducing the mixture into an effective amount of a nonsolvent to 
cause the spontaneous formation of microparticles. Thus, 0.1 g 
spray-dried dicumarol (I) was added to a solution of 5% poly (fumaric 



acid-sebacic acid) in methylene chloride and the mixture was rapidly added 
to 100 mL of petroleum ether without stirring and immediately filtered. 
The resulting microspheres were washed with petroleum ether and dried. 
The release of I from the microspheres was at least ten- fold less than the 
spray-dried I used as control after 3 h. 
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Bioactive agents may be reproducibly converted into particles having 
diams . in the range of about 5 to about 2000 nm (nm) . Conversion is 
accomplished by dissolving the bioactive agent in a solvent for the 
bioactive agent, and rapidly altering the polarity of the solution to make it 
a non- solvent for the bioactive agent, for example by diluting the bioactive 
agent solution with an excess of a liquid that is a non- solvent for the 
bioactive agent but is miscible with the solvent. Precipitated bioactive agent 
nanoparticles are collected by centrif ugation, filtration or 
lyophilization. The nanoparticles have a relatively narrow size 
distribution, and the average diameter can be controlled by choice of solvent 



non-solvent. The nanoparticles are typically amorphous. A 
surfactant may be added to ensure dispersion of the particles when 
administered. In the preferred embodiment, the bioactive agent is a drug 
with low aqueous solubility Bioadhesive nano- and microparticulate 
formulations 

were prepared containing paclitaxel, fumaric anhydride oligomer, PVP, and PLGA. 
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AB A process for preparing nanoparticles , microparticles and 

nanoencapsulated products by using the phase inversion nanoencapsulation 
(PIN) process is provided. The invention involves using additives to 
reduce the aggregation or coalescence of the PIN nanoparticles, 
microparticles, or nanoencapsulated products during their formation and 
collection and to facilitate the recovery of said nanoparticles, 
microparticles, or nanoencapsulated products. Resomer RG502 was dissolved 
at 3% in methylene chloride. Isopropanol 25% (volume/volume) in water 
non- solvent was added to the above solution and the mixture was agitated. The 
product was then spray-dried into the spray-drying apparatus and collected. 
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AB A wear-resistant and machineable steel with high impact toughness is 

developed for cutters in rotational wood shredding machines. The steel 
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austenitized at 1010°, oil quenched, and double tempered at 
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AB The boronizing is improved by adding 1-11% Ti 

to the title composition containing 85-90% B carbide and 1-11% borax 
[1303-96-4] . 
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When polishing elements produced from steel 30KhGT (C 0.27, Si 0.30, Mn 1, 
Cr 1.11, Ti 0.07, S 0.0257%) carburized as 

well as hardened, the presence of macro- and microcracks was observed. To 
determine the reason, samples of steels St 0, St 3, and 30KhGT, treated as 
above," were investigated. It was estimated that the basic effect on crack 
formation is exerted by internal residual stress, caused (among others) by 
the heterogeneus structure (the presence of thick carbide inclusions) . 
Decrease of C concentration in the carburized external layer to 0.6-0.75% leads 
to the leveling of structures and elimination of the cracking phenomenon. 
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